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7KHDFWLYLW\FRHIILFLHQW LJ RIFRPSRQHQWLLQWKHOLTXLGPL[WXUHLVFDOFXODWHGXVLQJWKH157/PRGHO
+HDWDQGPDVVEDODQFHV
,QRUGHUWRGHYHORSWKH&23H[SUHVVLRQKHDWDQGPDVVEDODQFHVKDYHWRFDUU\RXWRYHUHDFKHVVHQWLDOSDUW
RIWKHUHIULJHUDWLRQXQLWLHWKHJHQHUDWRUWKHHYDSRUDWRUDQGDEVRUEHU7KHUHVXOWVDUHVXPPDUL]HGLQ7DEOH͘

7DEOH+HDWDQGPDVVEDODQFHV

,WHP *OREDOPDVVEDODQFH ,QGLYLGXDOPDVVEDODQFH +HDWEDODQFH
*HQHUDWRU
 PPP    ;P;P;P     KPKP4KP J   
(YDSRUDWRU
 PPP    ;P;P;P     KPKP4KP H   
$EVRUEHU
 PPP     ;P;P;P    D4KPKPKP    
1RWHV P P,,P P,K K

7KH&23LVWKHPDLQLPSRUWDQWSDUDPHWHURIDQDEVRUSWLRQUHIULJHUDWLRQV\VWHPDQGLVGHILQHGDV
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:KLFKLQRXUFDVH\LHOGVܥܱܲ ൌ ொ೐ொ೒
&RQVHTXHQWO\DQGUHIHUULQJWR)LJXUHWKH&23FDQEHH[SUHVVHGDVIROORZV
        KKPKKP
KKPKKP&23 
 
6RIRUFDOFXODWLRQRI&23YDOXHVHQWKDOS\KDV WREHFDOFXODWHGDWHDFKSRLQWRI WKHF\FOH HVSHFLDOO\ LQ WKRVH
ZKLFKDSSHDULQ&23H[SUHVVLRQ
&\FOHFDOFXODWLRQ
,QWKHODVWVHFWLRQDOOQHFHVVDU\HTXDWLRQVWRSHUIRUPWKHFDOFXODWLRQRI&23ZHUHZULWWHQDQGWKH\DUHQRZXVHG
LQ WKH GHYHORSPHQW RI WKH FRPSXWHU SURJUDP SHUIRUPLQJ WKH FDOFXODWLRQ RI WKH F\FOH DQG VLPXODWLRQ RI LWV
FRHIILFLHQW RI SHUIRUPDQFH7KH FRPSXWHU PRGHO LV LOOXVWUDWHG E\ WKH IORZ GLDJUDP VKRZQ LQ )LJXUH  ZKLFK
GHVFULEHVWKHYDULRXVVWDJHVH[HFXWHGWROHDGWRWKH&23RIWKHPDFKLQH
2SHUDWLQJFRQGLWLRQVRIWKHF\FOH
7KHHQWKDOS\FDOFXODWLRQVUHTXLUHWKHGHWHUPLQDWLRQRIRSHUDWLQJFRQGLWLRQVVXFKDVWHPSHUDWXUHDQGSUHVVXUHDW
HDFKSRLQWRIWKHF\FOHDVZHOODVWKHPL[WXUHFRPSRVLWLRQDQGWKHWKHUPRG\QDPLFVWDWH
2SHUDWLQJFRQGLWLRQVGHSHQGRQWKHPDFKLQHDSSOLFDWLRQVRWKHLUFKRLFHLVDFUXFLDOVWHS,QWKHOLWHUDWXUHWKHUH
DUH OLWWOH LQIRUPDWLRQ DERXW FRQVLGHUHG DEVRUSWLRQ UHIULJHUDWLRQ V\VWHP WKHUHIRUH D VWXG\ RI WKH RSWLPL]LQJ
RSHUDWLQJFRQGLWLRQVDQGVFUHHQLQJRIWKHLULQIOXHQFHRQWKHF\FOHSHUIRUPDQFHKDVEHHQHVWDEOLVKHG
7KHJHQHUDWRUWHPSHUDWXUHGHSHQGVRQUHVLGXDOKHDWVRXUFHVXVHGDQGLWVKRXOGEHKLJKHUWKDQWKH/&67LQRUGHU
WR JHW SKDVH VHSDUDWLRQ ,WV FKRLFH ZLOO GHSHQG RQ WKH UHVXOWV RI SKDVH VHSDUDWLRQ ZKHUH D ODUJH UHIULJHUDQW
FRQFHQWUDWLRQGLIIHUHQFHLVGHVLUHGIRUWKHSKDVHVHQWHULQJWKHHYDSRUDWRUDQGHQWHULQJWKHDEVRUEHU
0RUHRYHUDVLWKDVEHHQH[SODLQHGLQWKHODVWVHFWLRQUHIULJHUDQWLQWKHVWURQJSKDVHVZLOOEHHYDSRUDWHGLQWKH
HYDSRUDWRUDQGWKHUHE\WKHOLTXLGFRQFHQWUDWLRQGHFUHDVHVDWFRQVWDQWSUHVVXUHXQWLOH[LWWHPSHUDWXUHLVUHDFKHG
,Q WKH DEVRUEHU WKH YDSRU FRPLQJ RXW RI WKH HYDSRUDWRU LV DEVRUEHG E\ ZHDN OLTXLG SKDVH FRPLQJ IURP WKH
JHQHUDWRUDQGKHQFHWKHFRQFHQWUDWLRQFKDQJHGDWFRQVWDQWSUHVVXUHXQWLOHTXLOLEULXPLVUHDFKHG&RQVHTXHQWO\
DVVXPLQJHYDSRUDWRUWHPSHUDWXUHHQDEOHVWRGHGXFHORZSUHVVXUHRIWKHF\FOHE\XVLQJLVRWKHUPDOYDSRXUOLTXLG
HTXLOLEULXP GLDJUDP DQG ULFK UHIULJHUDQW FRQFHQWUDWLRQ UHVXOWLQJ IURP SKDVH VHSDUDWLRQ 6R WKH SUHVVXUH
SUHYDLOLQJLQWKHDEVRUEHULVGHWHUPLQHGDQGHQDEOHVWRGHGXFHDEVRUEHUWHPSHUDWXUHE\XVLQJLVREDULFYDSRXU
OLTXLG HTXLOLEULXP DQG SRRU UHIULJHUDQW FRQFHQWUDWLRQ UHVXOWLQJ IURP SKDVH VHSDUDWLRQ WRR 7KH HYDSRUDWRU
WHPSHUDWXUHZDVIL[HGDUELWUDULO\IRUDFRROLQJHIIHFWDQGLWVDSSOLFDWLRQ)RUWKHFDOFXODWLRQVLQWKLVZRUNWKUHH
OHYHOVRIWHPSHUDWXUHVZHUHFKRVHQDQG.




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)LJ)ORZFKDUWRIVLPXODWLRQRIWKH&23RIWKHF\FOH

3DUDPHWHURSWLPL]DWLRQ
7KH&DUQRWHIILFLHQF\LVWKHPD[LPXPSRVVLEOHRQHIRUDQDEVRUSWLRQUHIULJHUDWLRQV\VWHPXQGHUJLYHQRSHUDWLQJ
FRQGLWLRQV7KH&DUQRWHIILFLHQF\IRUFRQVLGHUHGF\FOHLVH[SUHVVHGE\
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

6LQFHWKH&23YDOXHVFDQQRWH[FHHGWKH&DUQRWHIILFLHQF\LWLVSURSRVHGWRVWXG\WKH&23HYROXWLRQDVIXQFWLRQ
RI WKHFLUFXODWLRQUDWLRP,, P,DQGRSWLPL]H WKH IHDVLELOLW\ UDQJHRI WKHF\FOHRSHUDWLQJFRQGLWLRQVE\ WDNLQJ
&DUQRWFRHIILFLHQWDVDOLPLW
6LPXODWLRQUHVXOWVDQGGLVFXVVLRQ
,Q RUGHU WR VLPXODWH WKH LQIOXHQFH RI RSHUDWLQJ FRQGLWLRQV RQ FRHIILFLHQW SHUIRUPDQFH GLIIHUHQW QXPHULFDO
H[SHULPHQWVZHUHFDUULHGRXWDWGLIIHUHQWFRQGLWLRQVWHPSHUDWXUHVDQGSUHVVXUHVXVLQJWKHHODERUDWHGPRGHO
)LJXUH  VKRZV WKH LQIOXHQFH RI WKH JHQHUDWRU WHPSHUDWXUH RQ &23 F\FOH DW GLIIHUHQW YDOXHV RI HYDSRUDWRU
WHPSHUDWXUHV,WFDQEHVHHQ WKDW&23YDOXHVLQFUHDVHZKHQWKHJHQHUDWRUWHPSHUDWXUHLQFUHDVHVDQGUHDFKWKH
PD[LPXPDWWKHKLJKHVWHYDSRUDWRUWHPSHUDWXUHV
\HV
'HILQLWLRQRIWKHF\OHi*HQHUDWRUi$EVRUEHU
i(YDSRUDWRUi KHDWH[FKDQJHU
VWDUW
&KRLFHRIUHIULJHUDQWSDLUZLWK/&67
5HVHDUFKIRU([SHULPHQWDOWKHUPRG\QDPLF
3URSHUWLHVGDWD
7HPSHUDWXUHLPSRVHGLQWKHHYDSRUDWRUDQGWKH
DEVRUEHUĂŶĚƚŚĞŐĞŶĞƌĂƚŽƌ
'HWHUPLQDWLRQRIi6HSDUDWLRQRI
OLTXLGOLTXLGSKDVHVi+LJKDQGORZ
SUHVVXUHi7HPSHUDWXUHDQGSUHVVXUH
DWWKH6LJQLILFDQWSRLQWVRIWKHF\FOH
$VVXPHH,͕;ŵ//ͬŵ/Ϳ
&DOFXODWLRQRIWKH&DUQRWHIILFLHQF\İF
&DOFXODWLRQRIWKH&23
QR
LI&23HF
3ULQWWKHUHVXOWV
(QG
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7KLV YDULDWLRQ FDQ EH H[SODLQHG E\ WKH HQHUJLHV XVHG LQ RUGHU WR LQFUHDVH WHPSHUDWXUHV LQ JHQHUDWRU DQG
HYDSRUDWRUWRZKLFKWKH&23LVGLUHFWO\OLQNHGHT,QRWKHUWHUPVZHFDQVD\WKDWZKHQWKHWHPSHUDWXUHRI
WKHJHQHUDWRULQFUHDVHVLWVWKHUPDOORDGULVHVDQGWKHUHIRUHWKHSHUIRUPDQFHRIV\VWHPGHFUHDVHV
2QWKHRWKHUKDQG)LJXUHVKRZVWKDWWKH&23KDVDQRSWLPXPYDOXHDW7J .IRUWKHWKUHHFRQVLGHUHG
HYDSRUDWRUWHPSHUDWXUHV7KLVFDQEHH[SODLQHGE\WKHVHSDUDWLRQSKDVHVGLDJUDPLOOXVWUDWHGLQ)LJXUHDZKHUH
LWFDQEHVHHQWKDWLQWKHUDQJHRI7J .WKHFRQFHQWUDWLRQRIWKHUHIULJHUDQWUHPDLQVFRQVWDQWLQHDFKSKDVH
RIPLVFLELOLW\JDS7KHUHIRUHLWFDQEHFRQFOXGHGWKDWDODUJHPLVFLELOLW\JDSOHDGVWRKLJK&23YDOXHV
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)LJ,QIOXHQFHRIJHQHUDWRUWHPSHUDWXUHRQF\FOHSHUIRUPDQFH
)XUWKHUPRUH WKH FRHIILFLHQW SHUIRUPDQFH RI WKH F\FOH LV FDOFXODWHG DV IXQFWLRQ RI WKH IORZ UDWH FLUFXODWLQJ
EHWZHHQJHQHUDWRUDEVRUEHUFRPSDUWPHQWVGHQRWHGP,, P, DVVKRZQLQ ILJXUHZKHUH WKH&23GHFUHDVHV
ZLWK WKH LQFUHDVHRIFLUFXODWLRQUDWLR:KHQFLUFXODWLRQUDWLR LQFUHDVHV WKH WKHUPDO ORDGVRIERWKJHQHUDWRUDQG
DEVRUEHULQFUHDVHVGHFUHDVLQJWKH&237KXVDVPDOOFLUFXODWLRQUDWLROHDGVWRKLJK&23YDOXHV



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

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

)LJ&LUFXODWLRQUDWLRDVIXQFWLRQRI&23
,QRUGHUWRYDOLGDWHWKHSUHVHQWFRPSXWHUPRGHODFRPSDULVRQLVVKRZQWKURXJKWKHUHVXOWVRIWKHVWXG\
RI WKH HIIHFW RI HYDSRUDWRU WHPSHUDWXUHV RQ &23 DW IL[HG JHQHUDWRU WHPSHUDWXUH 7J . UHSRUWHG E\
6WHSKHQDQGDOLQ>@
7KH REWDLQHG UHVXOWV DUH FORVH HQRXJK DV VKRZQ LQ )LJXUH  ,W FDQ EH GHGXFHG DV H[SHFWHG WKDW WKH
LQFUHDVHRIFRROLQJHIIHFWQHFHVVLW\SURYLGHVWKHLQFUHDVHRISHUIRUPDQFHFRHIILFLHQW7KHHYDSRUDWRUWHPSHUDWXUH
DIIHFWVWKHORZSUHVVXUHRIWKHV\VWHP,IWKHHYDSRUDWRUWHPSHUDWXUHUDLVHVWKHFRQFHQWUDWLRQRIWKHZHDNVROXWLRQ
DQGWKHFLUFXODWLRQUDWLRGHFUHDVHVWKHHYDSRUDWRUWKHUPDOORDGDVZHOODVWKH&23LQFUHDVHV
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)LJ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